Methylene blue improves sensorimotor phenotype and decreases anxiety in parallel with activating brain mitochondria biogenesis in mid-age mice.
Age-related brain dysfunctions are associated with mitochondria malfunctions and increased risk of developing neurodegenerative diseases (ND). Recently, a mitochondria-targeting drug methylene blue has been drawing considerable interest as a potential treatment for ND. We found that aged mice manifested a decrease in physical endurance, spontaneous locomotor activity, and exploration concomitant with an increase in anxiety-related behavior, as compared to adult mice. Treating mice for 60 days with MB slowed down these changes. There were no significant changes in the animals' body weight, oxygen consumption rates, or respiratory quotient index, in adult or aged MB-treated mice. However, MB treatment significantly increased the generation of reactive oxygen species in brain mitochondria. The expression of several genes relevant to mitochondria biogenesis, bioenergetics, and antioxidant defense (NRF1, MTCOX1, TFAM, and SOD2) was greatly suppressed in aged mice; it was restored by MB treatment. It seems plausible that the effects of MB could be mediated by its ability to increase H2O2 production in brain mitochondria, thereby activating Nrf2/ARE signaling pathway and mitochondria biogenesis. Our data and earlier findings support the idea that MB can be an attractive prototype drug for developing safe and efficient gerontoprotective compounds.